Effects of Vitreous Surgery on the Retina II.
Effects of Vitrectomy in the Canine
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Fig. 1. Diagram of lensectomy (left) and vitrectomy (right). An irrigation needle
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Fig.2. Effects of lensectomy-vitrectomy on the b-wave and the SNP in a beagle dog. The pupil
was dilated. A black contact lens with an artificial pupil (6 mm in diameter) was placed on the
cornea. A single rectangular stimulus light was used. Stimulus intensity ranged from 1.0x107° to
1.0% 10% lux at the cornea. Responses in A and B show mainly the b-wave in the tested eye and in
the control fellow eye, respectively. Responses in C and D show mainly the SN P in the tested eye
and in the control fellow eye, respectively. Numerals above ERG waveforms denote the stimulus
intensity. Numerals left to ERG waveforms denote time (days) after surgery. Upward deflection
signifies the positivity of the electrode at the corneal limbus in reference to the electrode on the
skin 2.0~2.5 cm anterior to the inion. A rectangular waveform at the bottom indicates the onset
(upward deflection) and termination (downward deflection) of the stimulus light. DC amplification.
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Fig.3. Changes of the peak time and amplitude of the b-wave by lensectomy-

vitrectomy (a beagle dog and four mixed breed dogs) and lensectomy alone
(two mixed breed dogs, ¥ and B). In graphs A, B and C stimulus intensity
was 1.0, 1.0x 10 and 1.0x10° lux at the cornea, respectively. Ratios of peak
times or amplitudes in the tested eye to those in the control fellow eye, (tested
eye/control fellow eye) X100 (%), are plotted against time (days) before and
after surgery in this figure and Figs. 4, 6, 8, 10 and 12. The same symbols
indicate the same dogs in all graphs throughout the present paper.



378

A

[
Amplitude of SNP (1 ux) Amplitude of SNP (10 lux) * Amplitude of SNP (100 lux)

200

(Tested eye / control eye) x 100 (%)

21 :ZL 6’3 7 2.1 4‘; 63
Time after surgery (days) Time after surgery (days)
Fig.4. Changes of the SNP amplitude by lensectomy-vitrectomy (a beagle dog

and four mixed breed dogs) and lensectomy alone (two mixed breed dogs, ¥
and M). In graphs A, B and C stimulus intensity was 1.0, 1.0X10 and 1.0Xx10*
lux at the cornea, respectively. When the SNP became positive in polarity, its
symbol was not marked in the graphs (¥ and @).
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Fig.5. Effects of lensectomy-vitrectomy on the ERG evoked by a single brief
flash in a beagle dog. A single brief flash of 40 J was used. An arrow
indicates the time when the flash light was given. Amplifier time constant
was 2 sec. For other recording parameters see the legend for Fig. 2.
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(two mixed breed dogs, ¥ and ®).
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Effects of lensectomy-vitrectomy on the light rise in a beagle dog.

Stimulus intensity was 1.0X10% lux at the cornea. DC amplification. For other
recording parameters see the legend for Fig. 2.
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Fig.11. Effects of lensectomy-vitrectomy on the hyperosmolarity response in a
mixed breed dog. A black horizontal bar indicates an intravenous injection of

Fructmanit® at a rate of 10 ml/kg/15 min.

DC amplification. For other

recording parameters see the legend for Fig. 2.
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Fig.14. Effects of the light from the operating microscope used during surgery
on the ERG in a mixed breed dog. The tested eye was illuminated 40 min by
the light from the operating microscope just as in vitrectomy surgery.
Electrical responses were recorded 7 days after the illumination. The control
fellow eye received no illumination. The top trace shows the b-wave (1.0x 10
lux, DC amplification), the second trace the SNP (1.0x 10 lux, DC amplificati-
on), the third trace the a-wave (a single brief flash of 40 J, time constant, 2
sec), the fourth trace the OP (a single brief flash of 40 J, time constant, 3
msec), the bottom trace the light rise (1.0x10? lux, DC amplification). For
other recording parameters see the legend for the Fig. 2.
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Fig.15. Light micrograph of the retina of a
mixed breed dog 63 days after lensectomy-vi-
trectomy. Hematoxylin-eosin stains. Magni-

fication, X200. GCL, ganglion cell layer;
INL, inner nuclear layer ; ONL, outer nuclear
layer; RPE, retinal pigment epithelium. For
explanation see the text.
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Abstract

The effects of vitrectomy on the retina were studied in dogs and cats, using the electroretinogram
(ERG) and the hyperosmolarity response. Lensectomy plus vitrectomy (one beagle dog, four mixed
breed dogs and two cats), or lensectomy alone (two mixed breed dogs) was performed unilaterally
(tested eye). The unoperated eye in each animal served as control. The ERG and the hyperosmolari-
ty response were recorded before surgery and 7, 21, 42 and 63 days after. The eyes which had under-
gone lensectomy plus vitrectomy showed prolonged peak times, reduced amplitudes of the b-wave
and light rise, prolonged peak time of the oscillatory potential (OP) and reduced amlitude of the slow
negative potential (SNP) in the dogs, as compared with control eyes. These changes recovered within
6 to 9 weeks after surgery. The peak time and amplitude of the a-wave and the amplitude of the
hyperosmolarity response did not differ between the operated eyes and the control eyes. The ampli-
tudes of the b-wave and the SNP were also reduced in the eyes which had received lensectomy alone.
The amplitude reduction, however, was much milder in these eyes than in the eyes with lensectomy
plus vitrectomy. The amplitude of the c-wave increased 2 days after lensectomy plus vitrectomy in
the cats. These findings show that the changes of the ERG after lensectomy plus vitrectomy were
caused mainly by the vitrectomy and that the function of the inner retina was more severely impaired
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than that of the retinal pigment epithelium. The reduction of the SNP amplitude in the dogs and the
enhancement of the c-wave amplitude in the cats after lensectomy plus vitrectomy presumably result-
ed from the reduction of the slow PII amplitude due to Miiller cell dysfunction caused by the vitrec-
tomy. The retinal dysfunction caused by the vitrectomy recovered within 6 to 9 weeks of surgery.
The results of the present paper offer the basis for study of the effects on the retina of intraocular drug
therapy and infraocular surgical manipulations.




